Human mesenchymal stem cells improve ex vivo expansion of adult human CD34+ peripheral blood progenitor cells and decrease their allostimulatory capacity.
Bone marrow mesenchymal stem cells (MSC) participate in the bone marrow microenvironment by providing growth factors and matrix proteins, which play a role in the regulation of hematopoiesis, through cell-to-cell interactions. Recently, MSC have been demonstrated to improve expansion of cord blood heamtopoietic stem cells (HSC). In this report, we evaluated the impact of MSC on ex vivo expansion of adult mobilized peripheral blood stem cells (PBSC). Moreover, the effect of MSC on the expanded PBSC allostimulatory capacity was also investigated, due to the well-known immunomodulatory properties of MSC. In addition, the requirement for cell-cell contact in this MSC coculture system was investigated using a transwell system. Our results show that MSC greatly improved the expansion rate of adult PBSC cells relative to the absolute number of 1) clonogenic cells, 2) long-term cultured cells, or 3) CD34(+) cells. Whereas high levels of IL-6 on its own was sufficient to significantly improve PBSC expansion, direct contact between MSC and PBSC was required to achieve maximal expansion. Finally, MSC decreased the allostimulatory capacity of expanded PBSC. Our data show that MSC efficiently improve expansion of adult PBSC, together with decreasing their allostimulatory capacity. Therefore, this study should provide a clinically relevant method for optimizing PBSC ex-vivo expansion, in particular when poor grafts are obtained.